In considering the significance of these results, the question arises as to the normal laws of variation of the number of tentacles in Hydra. Is there a ,normal~ number of tentacles for a given species of Hydra? And what are the laws according to which the number of tentacles varies? In undertaking an experimental study of the factors controlling the number of tentacles in Hydra, it was deemed best to make first a careful study of the laws of variation under normal conditions. The results of this preliminary investigation are given in the present paper.
Material,
Hydra viridis was found in abundance in three localities; in two small pools about one half of a mile apart along the Huron River near Ann Arbor, Mich., and in a small stream about five miles from the Huron River. In the first locality they were found attached to Elodea, in the second locality one half mile below the first in the same river, they were found attached to Myriophyllum, in the third locality to Spirogyra and Ceratophyllum. All the material collected was put in large shallow glass dishes and placed in the laboratory where it could get sunlight part of the day. Two or three days after collecting, the green Hydras were found in abundance floating on the top of the water or attached to the sides of the dishes toward the light. The few brown Hydras (Hydra fusca) found were attached to the opposite side of the same dishes, away from the light. These were more abundant in the dishes containing decayed brown vegetable material and did not seem to thrive in the dishes containing only green material. Several experiments were tried putting brown Hydras in dishes containing Elodea and Spirogyra. They invariably died after a short time, while the green Hydra viridis would thrive in the same or similar cultures.
Variation in the Number of Tentacles.
I. Variation in Different Localities, in Hydra viridis.
The number of tentacles possessed by Hydra viridis is known to vary under normal conditions from five to ten. In seeking for the laws of this variation, one of the first questions which naturally suggests itself is, do Hydras from different localities have a different number of tentacles? With this question in mind, the number of tentacles of all the Hydras collected in the three different localities above mentioned, was counted and recorded, and from this record the following Table I was constructed. A marked difference in size was noticeable between the Hydras of the first and second localities, those in the second locality, having" a greater number of tentacles, seeming to be the largest. In order to determine if this were true, I selected without regard to the number of tentacles, twenty-five of the largest Hydras that could be found in the aquaria and counted the tentacles of each one. The same was done with twenty-five of the smallest individuals that could be found. Table II shows the result. This table shows that the individuals in the second locality have on the average, more tentacles than those in the first and third localities. Those in the third have more than those in the first. In the first locality the majority of the Hydras have five or six tentacles, only a very few having more than six. In the second locality almost half the Hydras have seven tentacles, a considerable portion having even more than seven. The results show that the average number of tentacles of Hydra viridis varies in different localities.
What is the cause of this variation? The fauna and flora in the different localities is quite different, therefore the cause of this marked variation in the number of tentacles may be looked for in some characteristic difference in the environment. Meanwhile can this variation bc brought into correlation with any directly observable facts, either in the environment, or the Hydras themselves? The answer to this is given in the next section. A remarkable difference between the large and small Hydras is shown here. The largest Hydras have a mean number of 7.2 tentacles while the small Hydras have a mean number of 6.04 tentacles. There are no five-tentacled large Hydras and no eight-tentacled small Hydras. It thus appears that large Hydras have more tentacles than small Hydras.
Can the converse of this proposition be shown to be true? From the above it appears that if the individual Hydras are grouped according to their size, they will be found to be grouped also roughly according to the number of tentacles. If now, they are grouped with relation to the number of tentacles will they be found to be divided into sets of different average sizes ? With this question in view, Hydras h'om one locality were classified according to the number of tentacles. Thus groups of five, six, seven, eight and nine-tentacled Hydras were formed. Next the average volume was obtained of the Hydras in the different groups. This was done as follows. Each Hydra was placed on a slide under the objective of the microscope and certain dimensions taken by means of the camera lucida. The measurements taken were the diameter and the distance from the end of the foot to the base of the tentacles. These measurements were taken when the Hydra was partially extended and of a uniform diameter. In order to make a comparison of the dimensions of the different Hydras, it was found best to express the volume by determining what the lengths of the Hydras would be when all were reduced to a common diameter. The diameter selected, as one not differing widely from that of many of the Hydras, was 2/5 ram. An example will suffice to make clear the method followed.
A given Hydra was found to be 2 mm long and 3/5 mm in diameter. The body of the Hydra is approximately a cylinder, hence the volume is proportional to the length and the square of the diameter: v : (1 X d2). What would be the length of a Hydra of equal volume with a diameter of 2/5 ram; in other words, what would be the length of this Hydra if stretched till 2/5 mm in diameter? Since the volume in the two cases is equal, (1 X d~i, ~ (:v X (2/5)2) or (2 mm X (3/5)2) ~ tx mm X (2/.~)2) from which x or the required length is equal to 4.5 ram. After this reduction the Hydras have all the same diameter, hence the volume is directly proportional to the length and the length may be used in place of the volume in comparing the size of the animals. These measurements can be, of course, only approximate, owing to the fact that Hydra is not a perfect cylinder, and on account of the impracticability of obtaining the volume of the hypostome and tentacles of each individual. However, these sources of error do not operate in one direction more than in another, so that they cannot affect the general result. Table III shows the result of these measurements of Hydra viridis. The above figures show that the average size of the eighttentacled Hydra is more than twice as great as that of a fivetentacled Hydra. The seven-tentacled Hydra is twice as large as the five-tentacled Hydra, while the six-tentacled Hydra is one and one half times as large. In other words, the size of the Hydra is in general directly proportional to the number of tentacles, the number of tentacles increasing" with the size of the Hydra.
It is to be noted however that size is not the only factor determining the number of tentacles. This is clearly shown in Table IV . Here two groups of five-tentacled Hydras were collected from different localities and the average size of the Hydras of these two localities was found to be quite different, those from one locality being nearly twice as large as those fl'om the other locality. This shows that other factors besides the size of the individuals may affect the number of tentacles.
III. Relation of the Number of Tentacles to the Age of the Individual in Hydra viridis.
From the results of the foregoing section it is evident that the number of tentacles is correlated in a general way with the size of the animals, the larger animals having more tentacles, --other things being equal. It is an obvious suggestion from this result that the number of tentacles may change during the life-time of the individual, increasing as the animal grows larger. Whether this is true was, therefore, the next question for investigation.
Hydras producing buds were isolated in small dishes containing water and a few sprigs of water plants. Each was observed until the buds constricted off from the parent, when the tentacles of both parent and bud were counted. Of 115 buds which had thus constricted off, only five had as many tentacles as the parent, all the others having less. This shows conclusively, that young Hydras have fewer tentacles than old Hydras.
But is it true that the young Hydras are smaller than the parents, as above assumed? To determine this with certainty all the four, fivc~ six, seven, eight aud nine-tentaeled Hydras that were budding were isolated, each Hydra being but in a small Stender dish as before. As soon as the buds had constricted off, the number of tentacles and the volume of both parent and bud were recorded. The dimensions-were obtained as in Table III , the difference in size being expressed in the length of the Hydras reduced to ~/~ mm as a common diameter. Several interesting results can be deduced from this record, which is given in Table IV .
The most important fact brought out by Table IV is the direct relation, in size, of the bud to the parent. It shows that the buds at the time of constricting off are from 1/5 to 1/3 smaller than the parent, that the buds have on the average fewer tentacles than the parent, and that the size of the bud is directly proportional to the size and number of tentacles of the parent. Table IV again confirms the law of relation of size of the parent to its number of tentaeles~ that is with an increase in size of the parent there is an increase in the number of its tentacles. It also records a fourtentacled Hydra which has produced a bud, and which was the only one which came under my observation. Table IV shows certain discrepancies which must be explained. The fifteen five-tentacled Hydras which are marked with a star were obtained in a different locality from the rest of the Hydras in Table IV . There were inset'ted in this table for the purpose of showing that the five-tentaelcd Hydras from one locality may he larger than the five-tentacled Hydras from another locality, and therefore~ that the number of tentacles depends not alone on the size of the animals. These fifteen fivetentaeled Hydras are much larger than the other five-tentacled Hydras of Table IV . This great difference in size of the Hydras from the two localities: seems probably due to some difference in environment.
The other discrepancy appears in the column of the nine-tentaeled Hydra and its bud, where it is shown that the Hydra with ninetentacles is smaller than the average of those with eight. But only one nine-tentacled specimen appears in this table and no conclusions can be drawn from a single individual. As above shown, it is only the average size that is greater for individuals havin~ more tentacles. If a large number of nine-tentacled Hydras had been observed, there is no reason to suppose that they would have formed an exception to the g'eneral law.
Having determined the relation of the size of the bud to the number of tentacles and size of the parent~ it remains to find out the relation of the number of tentacles of the bud to the size of the bud and to the size of the parent. All the buds of Table IV (omitting' the starred specimens) were classified according to the number of tentacles they possessed at the time of constricting off, and the average size off all buds bearing the same number of tentacles was obtained. The average size of the parents producing" these buds was also obtained. Table V shows the result of this classification. Table V shows 1) that the number of tentacles of the bud at the time of constricting off varies directly as the size of the bud and directly as the size of the parent, 2) that the size of the bud varies directly as the size of the parent, 3) that the number of tentacles of the bud, at the time of constricting off, in all the Hydras varies from four to six.
IV. Variation in Hydra fusca (Brown Hydra).
In connection with the work on Hydra viridis, some observations were made also on Hydra fusca, with the view of determining the relation of the number of tentacles of the bud to the number in the parent. At the same time variation in the number of tentacles of the parent was studied. The brown Hydras were obtained in the same localities as the green Hydras. All the individuals producing buds were isolated in small dishes and there kept until the buds had constricted off. The number of tentacles, of tile parent and the bud was then counted, the results appearing in Table VI . The most important fact brought out in this table is the comparative lack of variation in number of tentacles of the parent and bud of the brown Hydra. 0ut of 94 parent Hydras counted, 90%, had six tentacles, while but 4 o/' o of them had five tentacles, and 6% seven tentacles. This same lack of variation in the number of tentacles is shown by the buds of the six and sevententaeled brown Hydras. Of 135 buds produced from the eightyfour six-tentacled Hydras, 94 o/o had six tentacles or the same number of tentacles as the parent. One of these buds had seven tentacles, or more than the parent. Of the seven buds produced from the seven-tentacled Hydras, all had six tentacles or fewer tentacles than their parent. Of the six buds produced from the five-tentacled Hydras, two had the same number of tentacles as the parent while four buds had more tentacles than the parent. The buds of the six-tentacled Hydras show a tendency to have the same number of tentacles as the parent, while the buds of the seven-tentacled Hydras had fewer tentacles than the parent. Although the data for this table are not very full, still there is sufficient to show, 1) a comparative lack of variation in the number of tentacles in the brown Hydra, 2) that the number of tentacles of the buds of the six-tentacled Hydra is the same as that of the parent. Table VI indicates that the laws controlling the number of tentacles in the green Hydra (Hydra viridis) do not apply in full to Hydra fusca.
V. Change in Number of Tentacles during the Life-Time of the Individual in Hydra viridis.
Thus far the observations show that the buds in Hydra viridis have fewer tentacles than the parent. At once the question arises, Do the buds produce any more tentacles after the young' Hydras have constricted off?
Twenty-seven buds which had just constricted off were isolated, each in a dish containing water and a sprig of Elodea. Changes in each were noticed from day to day. Eleven days after they had constricted off, one of the twenty-seven buds had produced three extra tentacles, six had produced two extra tentacles each and eighteen had produced one extra tentacle, while two had produced no new tentacles. Here a remarkable increase in the number of tentacles had taken place. Not only buds but parents as well were observed, in several instances to produce an extra tentacle. Parent Hydras were even observed to produce new tentacles during or after budding. In every case where a parent gave rise to a new tentacle, it was when the material in the dishes was in a healthy condition. These observations show that the number of tentacles of Hydra may change considerably during the life-time of the individual. The number of tentacles of Hydra may increase as the individual gets older.
Since this increase in number of tentacles was always accompanied by favorable conditions, it occurred to me that under unfavorable conditions, perhaps the number of tentacles might decrease. Accordingly, several individuals of Hydra viridis were isolated in dishes as before, and placed where the plant material, Elodea, in the dish, owing to an insufficient quantity of light, became unhealthy. These were observed fl'om day to day and all changes noted.
One ten-tentacled Hydra was isolated Feb. 2 ha. The material in the dish became unhealthy and one of the tentacles began to be resorbed. By Feb. 14 t~ it was entirely resorbed and the Hydra had now only nine tentacles. The material in the dish was thrown out and replaced by fresh water and healthy Elodea. The Hydra began budding and by March 2 "a four buds had constricted off. The water in the dish again became somewhat stagnant, when the budding ceased. Soon, another tentacle began to be resorbed. By March 10 t~ this was entirely resorbed so that the Hydra had now only eight tentacles. The Hydra died a few days later, no fresh material having been put in the dish.
An eleven-tcntaclcd Hydra viridis (the only eleven-tentacled Hydra observed) was isolated in a small dish March 2 "a and treated as in the above experiment. By March 14 th two alternate tentacles seemed to have decreased in size. By March 22 na they were entirely resorbed, so that the Hydra now had only nine tentacles. The Hydra seemed smaller than it did at first, but as its dimensions were not taken this cannot be certainly affirmed. Favorable conditions were again reestablished in the dish, when the Hydra, as in the previous experiment, began budding. Three buds were produced, after which no more tentacles were resorbed.
Two more instances of resorption of tentacles occurred under unfavorable circumstances as in the abovc experiments. One was a seven and the other an eight-tentacled Hydra. Both Hydras lost one tentacle each.
The above experiments show that the normal number of tentacles in Hydra may decrease during the lifetime of the individual, this decrease taking place when the Hydra is subjected to unfavorable conditions. RAND cites many instances of resorption of tentacles abnormally placed as the result of operations in the region of the circle of oral tentacles. He also cites cases of resorption of oral tentacles in cases where an excess of tentacles was regenerated after the operations. My observation show that this resorption of tentacles may occur in apparently perfectly normal ttydras, under unfavorable circumstances, and it is very probable that this resorption of tentacles is accompanied by a diminution in size of the Hydra. This increase of tentacles at one time, and decrease of tentacles at another time shows that what is called the normal number of tentacles of Hydra viridis may change from time to time (luring" the life of the individual. It seems to indicate that a certain ratio exists between the size of a Hydra and its number of tentacles and that when this ratio is destroyed by an increase or decrease in size of the Hydra, there will be an increase or decrease in the number of tentacles of that Hydra.
The significance of these facts for further studies on Hydra will be appreciated. They show that the number of tentacles in Hydra is not a subject for the statistical study of variability and questions of heredity, in the ordinary sense. The number of tentacles possessed by a given Hydra varies in accordance with its age, size and doubtless other factors. The number of tentacles possessed by a bud at the time that it is constricted ott~ is not usually the same as the number of tentacles that will be possessed by the same individual at a later period.
Regulation of Abnormalities.
In the course of my observations upon Hydra viridis and Hydra fusca, I bad the opportunity of observing other changes of importance. These wero changes concerned in the regulation of abnormalities. Abnormal Hydras were not at all uncommon in the aquaria. They consisted of Hydras with branching and fused tentacles and of Hydras with double heads. One of the abnormal Hydras had two circles of oral tentacles. The form with the brunching tentacles occurred most frequently.
When these abnormal Hydras were found, they were isolated in small dishes containing water and brown vegetable matter, placed where the sunlight could not reach them, and observed from day to day. The present section of this paper is devoted to tho changes which took place in the regulation of these abnormalities.
I. Regulation of Branching Tentacles.
A nine-tontacled Hydra fusca with one branching tentacle (Fig. 1 A) was isolated Feb. 27 th. On Feb. 28 th one branch had revolved about 45o/' o till it was in line with the longitudinal axis of the tentacle, while the other one appeared somewhat shorter than it did at first (Fig'. 1 B) . On March 3 a the small bunch was almost c entirely resorbed (Fig. 1 C) . It was much nearer the end of the tentacle than before and appeared as u small outgrowth from the tentacle. This apparent shifting of the position of the small branch by a migration of the short branch may have taken place in three ways; by a shortening of the long branch, by u migration of the short branch toward the end of the tentacle, or by a fusion of the two branches along their median lines. The first or last explanation seems the most plausible since similar instances were seen, in which there could be no doubt that these were the processes involved. On 46* March 1 st the small branch was entirely resorhed, leaving the Hydra with nine normal tentacles. Two other instances of regulation of forked tentacles in the same manner were observed.
One five-tentacled Hydra viridis was found which had an exceptionally large branching tentacle (Fig. 2A) . The base of the tentacle Fig. 2. /// was about double the size of a norreal tentacle, while the branches were the size of a normal tentacle. Hence it seems very probable that this abnormality was started by the fusion of two normal tentacles along their adjacent sides. The two tentacles had fused together about twothirds of their length. :Near the distal end of the line of fusion of the two tentacles~ the median walls of the two tentacles could still be seen where they had not been entirely resorbed. The fusion took place very rapidly so that by the next day the two tentacles had almost entirely fused (Fig. 2B )~ only a small indentation being" left between the two tentacles. The tentacle was now reduced in size almost to that of a normal tentacle. On the second day after the Hydra bad been isolated, fusion was complete, so that one tentacle could not be distinguished from another.
A similar instance of fu- sion was observed in a double headed Hydra fusca (Fig. 3 A) . The two heads had each four and five tentacles respectively. The two median tentacles were so close together that their bases nearIy touched each other (Fig. 3 A) . On the 22 na day after isolation the two median tentacles had approached each other and began to fuse at their bases. On the 27 th day they had fused along the proximal 2/:~ of their median sides. Unfortunately the specimen died before the fusion of the two tentacles was complete. The process of fusion was exactly as in the above described five-tentacled Hydra. These last two Hydras give a clue as to the origin of branching tentacles. They show that branching tentacles may arise by the fusion of two tentacles and may regulate themselves by a complete fusion along their median sides so as to form a single tentacle.
[I. Regulation of Fused Tentacles. Several Hydras were found in which two of the tentacles had fused near their ends and not at their bases along the median line (Fig. 4A) . This fusion may have been caused by an injury to one of the tentacles, the other ten-~ tacle having become attached to it. This seems probable from the fact that alternate tentacles as / well as adjacent tentacles were /~ found fused in this manner.
One eight-tentacled Hydra Fig. 4 .
B
was found in which two alternate tentacles had stuck together at a point about three fourths of the distance from the base to the tips of the two tentacles. There was no connection between the cavities of the two tentacles at the point of fusion (Fig. 4A) . The next day after the Hydra had been isolated, one of the tentacles had constricted off from the other tentacle just below the point of fusion of the two leaving the tip of its tentacle attached to the other branch (Fig. 4 B) . The cavities of the two branches were in direct communication. The process of regulation that now took place was exactly as in the Hydra shown in Fig. 1 . This is a good example of how branching tentacles may originate. One seven-tentacled Hydra was found having two adjoin- ing tentacles fused, as in Fig. 5 A. The cavities of the two tentacles were in direct communication with each other along the line of fusion. The extent of fusion of these two tentacles (Fig'. 5.4 ) was greater than in the preceding instance (Fig. 4 A) . On the second day after this Hydra was isolated, one of the tentacles had nearly constricted off from the other below the point of fusion of the two tentacles (Fig. 5 B) , as in the previous ease (Fig. 4 B) . Both branches were much reduced in size, one of them being" much shorter than the other l=I. H. Parke (Fig. 5B) . The shorter branch was almost totally resorbed. The resorptive process could plainly be detected in this case, since it took place before the constricted tentacle had severed its connection with the other tentacle. One the third day both tentacles were perfectly normal and regulation was complete.
An eight-tentacled brown Hydra was found in which two adjacent tentacles had fused (Fig. 6A) . However the process of regulation was not precisely the same as in Fig. 6 . the previous cases. One of the tentacles did not constrict off just below the point of fusion of the two tentacles, as in the previous example. The two distal branches became shorter and shorter as a result of absorption until they entirely disappeared. The two tentacles, now fused only at their distal ends (Fig. 6B) , separated by constricting at the tips, whence two distinct tentacles resulted.
From the above examples of branching or fused tentacles, it appears that three regulative processes may take place in the establishment of normal tentacles, viz. (1) fusion, (2) resorption (3) constriction. The process of fusion took place in the branching tentacles in Figs. 2 and 3 , that of resorption took place in Figs. 5 and 6, while constriction occurred in Figs. 4 and 5. In all the above cases of branching and fused tentacles, the regulative processes involved always resulted in the establishment of perfectly normal tentacles.
Migration and Constriction of Buds.
It is a well known fact that buds by a process of constriction separate themselves from the parent, at or near the region in which they are formed. A slightly different method of separation from the parent was noted during my observations on Hydra. A brief description of this process will now be given.
On Jan. 19 th a very large brown Hydra was found bearing four buds which were situated slightly below the budding zone on the four sides of the parent Hydra, and at angles of 90 degrees with each other (Fig'. 7a) . The two buds a and b were situated slightly below buds c and d. All tile buds began to migrate toward the foot of tile parent. On Jan. 23 d a and b had reached the foot and were nearly constricted off (Fig. 7 B) . On March 24tha and b constrictcd off while c and d had nearly constricted off (Fig. 7 c) . Unfortunately the specimen died before further changes. The power to constrict off seems to have been inhibited in the region of the budding zone, but not in the region of the foot, hence the buds migrated to the foot and there constricted off.
RAND cites several instances of the migration of lateral grafts to the foot of the stock or parent and there constricting off. In these individuals however, he had injured the Hydra in the region where 
I
I J C the constricting off normaly takes place, hence their loss of power to constrict off there. In the above Hydra (Fig. 7) no apparent injury had befallen the buds; still the constricting off process in the budding zone was substituted by a migration of the buds to the foot and there constricting off. The above cases of regulation of abnormalities show (1) that differcnt processes may be involved in the regulation of these abnormalities, viz., fusion, resorption, and migration of the parts involved in the regulation. (2) that one or more of these processes of regulation may be active at the same time, (3) that all these processes result in the establishment of a perfectly normal Hydra. RAND (1899 and 1900) describes the regulative processes in a large number of abnormalities produced artificially. The above observations show that regulative processes resulting in the disappearance of tlle abnormalities and establishment of the normal form are not infrequent in nature.
Longitudinal Fission in Hydra.
In the course of my observations four or five double Hydras were found. One of these forms (Fig. 8 A) had two heads and trunks the latter branching from a common trunk which was about one third of the length of the two branches.
This double tlydra was isolated March 1 ~t and on March 2 "a a. m. the common trunk was about half as long as it was the day before while the two branches were longer. This division progressed rapidly during the day so that late in the afternoon of the same day it had nearly reached the foot (Fig. 8B) . A slight constriction was seen dividing the foot into two. On March 3 a the division was complete resulting in two normal Hydra (Fig. S C) .
Two double-Hydras similar to the above, but with much shorter branches were found April 19 th. The separated parts of these Hydras were about one fifth the length of their common Fig. 9 . trunks (Fig. 9A) . One of these double-Hydra _ /~:,~_ had six and seven tentacles respectively on the -j ~ /:Z \~ / two heads, while the other had five tentacles on ~ each head. The first double Hydra was evidently dividing longitudinally, and on April 23 a had A divided half way down the trunk. There had now appeared a small outgrowth in the line of ~z.~\ j,J.J junction between the two branches ( Fig. 9 B) . .... .\ //~ \~ ~/ :~4 As fission proceeded, this outgrowth became at-~"~ ~ ff taehed to one of the branches, but was resorbed before fission was complete. Just above the region of the foot this division proceeded very slowly but when it .had reached the foot it pro-_?~ ~ ~//~ ceeded rapidly as in the above case. On May 26 t~ the two Hydras separated, the division having '\ \/ ,~ \~/~ C been complete (Fig. 9C) . It took the Hydra thirty-six days to divide. The process of division in the other double-headed Hydra (the one with five tentacles on each head) did not proceed as rapidly. At the present writing, June 2 "a or forty-five days after isolation, the main trunk had divided about 2/3 of its length, so we have here a clear case of longitudinal fission. In the double-headed Hydra mentioned under branching tentacles (Fig. 2B) longitudinal fission would perhaps have taken place if the animal had not died. The wo tentacles which fused together would probably here been resorbed, and then longitudinal fission have taken place. PARK~rr (99 ~ describes longitudinal fission in Metridum marginatum and says that in that form it takes place very slowly.
In Hydra viridis the process of fission takes place very slowly, much slower than any of the regulative processes that has come under my observation.
Summary.
l) The number of tentacles in different individuals of Hydra viridis varies from four to eleven.
2' The average number of tentacles varies in Hydras from different localities.
:~) Large Hydras have more tentacles than small Hydras.
4) The size of Hydra viridis is on the average directly pro portional to its number of tentacles. (But Hydras having the same number of tentacles may vary in size in different localities.) 5) Old tlydras have more tentacles than young Hydras.
6) The size of the bud at the time of constricting off is on the average directly proportional to the size and number of tentacles of tile parent.
7) The number of tentacles of the bud, at the time of constricting off is less than the number of tentacles of the parent, and varies directly as the size of the bud and directly as the size of the parent. The number of tentacles of the bud at the time of constricting off varies from four to six.
S) The number of tentacles of Hydra viridis is not a fixed quantity in a given individual, but changes considerably during" the life-history of the individual:
a) The number of tentacles of a given individual of Hydra viridis may increase during its life-history.
b) The number of tentacles of a given individual of Hydra viridis may decrease under unfavorable conditions.
9) The number of tentacles varies less in Hydra fusca tban in Hydra viridis. 10) Longitudinal fission sometimes occurs in Hydra.
These observations were carried on at the University of Michigan during 1899--1900.
I here wish to express my thanks to Dr. H. S. JENNIN(~S under whose direction the work was carried on, for his valuable suggestions and assistance.
Zusammenfassung.
1) Die Zahl der Tentakeln bei verschiedenen Individuen von Hydra viridis schwankt von 4 bis 11.
2) Die durehsctlnittliche Tentakelzahl sehwankt bei Hydra mit den versehiedenen Fundorten. 9 3) GroI3e Exemplare von Hydra haben mehr Fangarme als kleine. 4) Die Grlii3e ist bei Hydra viridis durchschnittlich direkt proportional zur Anzahl der vorhandenen Arme. (Hydras mit der gleichen Tentakelanzahl klinnen aber mit verschiedenem Fundort an GrSl3e schwanken.) 5) Alte Exemplare yon Hydra haben mehr Arme als junge. 6) Die GriJl3e der sieh eben abschniirenden Knospe ist im Durchschnitt direkt proportional der Gr~ii3e und Armzahl des Elternthieres. 7) Die Armzahl der Knospe zur Zeit der Abschniirung ist geringer als die des Elternthieres und schwankt in direktem Verh~iltnis mit der Griif3e der Knospe and der des urspriinglichen Thieres. Die Armzahl der Knospe zur Zeit der Absehniirung sehwankt zwischeu 4 und 6. 8) Die Armzahl bei Hydra viridis ist auch im Leben eines bestimmten Individuums nicht konstant, sondern veriindert sich betr~iehtlich wiihrend des Lebenslaufes des Individuums. a) Die Armzahl eines bestimmteu Individuums yon Hydra viridis kann wi~hrend der Lebenszeit waehsen. b) Die Armzahl eines bestimmten Individuums yon Hydr;~. viridis kann unter ungiinstigen Verh~iltnissen abnehmen. 9) Die Armzabl bei Hydra fusca schwankt weniger als bei IIydra viridis. 10) Bei Hydra kommt bisweilen L:~ingstheilung vor.
